TSH receptor - autoantibody interactions.
TSH receptor (TSHR) autoantibodies (TRAbs)activate the TSHR cyclic AMP cascade (stimulating TRAbs) or act as TSHR antagonist (blocking TRAbs), and both types inhibit TSH binding to the TSHR. Isolation of human monoclonal TSHR autoantibodies (stimulating M22 and blocking 5C9) has been a key milestone in studies of the TSHR and TSHR autoimmunity. Comparison of M22 and TSH interactions with the TSHR at the atomic level reveal that M22 heavy and light chains mimic TSH alpha and beta chains, respectively, in the way they bind to the receptor, but the evolutionary forces which have caused this close molecular mimicry are as yet completely unknown. More recently two more human monoclonal antibodies to the TSHR (K1-18 with stimulating and K1-70 with blocking activities) have been isolated from a single blood sample collected from a patient with hypothyroidism who previously presented with hyperthyroidism. K1-18 and K1-70 were derived from different lymphocytes as shown by V region genes analysis. This provides, for the first time, clear proof that a patient can produce both blocking and stimulating TRAbs at the same time. Although it has been postulated that stimulating and blocking TRAbs bind to different regions on the TSHR, our studies showed that antibodies of both types bind well to the TSHR containing only N-terminal amino acids 22-260. Whether TRAbs make contact with other parts of the TSHR in order to produce their biological effects (stimulation or blocking) remains to be elucidated.